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ABSTRACT 
The purpose of this study was to investigate the primary factors influencing students to 
choose engineering as a career. Upon review of previous studies and other scholarly literature, a 
survey was designed to investigate (a) the factors that influence a student's decision to choose 
engineering as a career, (b) when students decide on engineering as a potential career, and (c) 
what students find most intriguing about the field of engineering. A total of 254 manufacturing 
engineering and engineering technology students at the University of Wisconsin-Stout completed 
the survey. Resulting data from the survey indicated long term goals, personal values, and 
parents greatly influenced their decision to pursue engineering. The students made their decision 
to pursue engineering after their sophomore year in high school. They were largely intrigued by 
the challenge the career offered and the possibility ofmaking contributions to benefit 
humankind. Exposure to UW - Stout's laboratory environments while collaborating with 
111 
engineering and technology faculty, and other students, allows them to apply their knowledge 
and skill toward a common goal. 
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Chapter I: Introduction 
There is an age old question all children are asked: what do you want to be when you 
grow up? As imagined, the response is usually as unique as the individual providing the answer. 
However, the initial question is often followed by another, perhaps more interesting one: why? 
Studying the reasons people default, gravitate, or definitively select one occupation over 
another is not a new concept. Leading up to the tum of the 20th century, considerably more 
attention was being paid to helping people identify appropriate careers. Up to that point, at least 
65 books had been published on the topic along with the first vocational guidance programs in 
San Francisco (1888) and Detroit (1897; Brown, 2002). 
In 1909, Frank Parsons developed a theory explaining career choice (Brown, 2002). He 
believed that ifpeople actively engage in choosing a career rather than allowing "nature to take 
its course," they would be more satisfied with their careers, employers' costs would decrease, 
and employees' efficiencies would increase. He wrote 
In the wise choice of a vocation there are three broad factors: (1) a clear understanding of 
yourself, your aptitudes, abilities, interests, ambitions, resources, limitations, and 
knowledge of their causes; (2) a knowledge of the requirements, conditions of success, 
advantages and disadvantages, compensation, opportunities, and prospects in different 
lines ofwork; (3) true reasoning on the relationships ofthese two groups of facts. 
(Brown, 2002, p. 3) 
Even as people started to embrace the ideology of career choice during the first halfof 
the 1900's, those with financial resources were often afforded more choices than those with less 
money. In rural America, people took what jobs they could to provide for their families and 
were happy working when and where they could (Mattia & Marler, 1997). Typically speaking, 
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work was not considered a career, but a means ofmaking a living, and that living was something 
that changed and evolved out ofnecessity. 
As the American economy recovered and gained steam post World War II, people had 
more money and often continued their education beyond high school. As a result, they had more 
choices and opportunities than their parents or grandparents had. They often choose a career 
path, became employed, and remained with the same company or organization until retirement. 
Strength in organized labor unions, attractive company benefits, and steady growth attributed to 
careers with one employer. 
Simultaneously, several new psychologically based theories of career development were 
taking hold. Parsons' three part model became known as the trait-and-factor theory (Brown, 
2002). Although several ofhis peers touted different ideas regarding career selection, many, 
including those by Donald Super (1953) and John Holland (1959, 1973, 1985, 1997) utilized 
parts of, or extended Parson's theory. 
Today, there are several different ways of analyzing career selection. The social­
cognitive career theory (SCCT) is one popular theory. According to the SCCT, person-input 
variables (such as math and science ability) help determine the kinds ofleaming experiences one 
acquires, and these learning experiences relate to academic and career decisions and behaviors 
only indirectly, as mediated by self-efficacy, outcome-expectations, and interests (Nauta & 
Epperson, 2003). As such, guidance counselors and school-to-work coordinators work to 
educate young adults in each of these areas and the potential career fields available to them. 
One specific career path has received a great deal ofnational attention lately: 
engineering. In recent years, the quality and quantity ofengineers have been matters of concern 
(Basta, 2003). There is an anticipated decline in the science and engineering labor force. The 
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number of individuals with these degrees reaching traditional retirement ages is expected to 
triple (National Science Foundation, 2006). Conversely, overall engineering employment is 
expected to increase 9-17% between now and the year 2014 (Bureau of Labor Statistics [BLS], 
2007). As a result, the rapid growth in research and development employment and spending that . 
the United States has experienced since World War II may not be sustainable. It is feared this 
trend could negatively impact technological advancement and economic growth (National 
Science Foundation, 2006). 
To combat the potential shortage of engineers nationwide and meet the needs of a 
technologically advanced society in the 21st century, several organizations within the educational 
sector are working to address the issue. The National Center for Engineering and Technology 
Education (NCETE) is one of the 17 Centers for Learning and Teaching in the country funded by 
the National Science Foundation, and the only center addressing engineering and technology 
education (NCETE, n. d.). The ultimate goal of NCETE is to infuse engineering design, problem 
solving and analytical skills into the kindergarten through 1ih-grade schools through technology 
education in orders to increase the quality, quantity, and diversity of engineering and technology 
educators, and to significantly strengthen the pathways to engineering and technology 
professions for students . 
. The International Technology Education Association (ITEA) is the professional 
organization for technology, innovation, design, and engineering educators (ITEA,1995). ITEA 
seeks to meet the professional needs and interests of members as well as to improve public 
understanding of the aforementioned areas. A key highlight is their Annual Technology 
Education Conference showcasing exhibitors and presenters from around the world in the largest 
conference of its kind. 
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Project Lead The Way (PLTW) is a curriculum package for high schools (and more 
recently middle schools) aimed at introducing students to the scope, rigor, and discipline of 
engineering and engineering technology prior to entering college (PLTW, 2006). It is PLTW's 
goal to attract and expose more students to engineering. PLTW administrators and supporters 
claim students participating in their courses are better prepared for college engineering programs 
and more likely to be successful, thus reducing the attrition rate in these college programs, which 
currently exceeds 50% nationally. 
The American Society for Engineering Education (ASEE) is a non profit organization of 
individuals and institutions committed to further education in engineering and engineering 
technology (ASEE, 2007). It promotes activities that support increased enrollments in these 
programs at colleges and universities. 
Engineering and technology education is continually supported through the efforts of 
these and other educational groups. Although they may have slightly different goals, most all are 
interested in promoting quality engineering education programs; increasing interest and 
awareness of underrepresented students within these programs; and improving communication 
between themselves, government agencies, industry, and the educational sector. 
With this in mind, what are the specific reasons students decide to pursue a career in 
engineering? Is it based more on their personal aptitude, attitude, skills, values, and! or interests? 
Has a teacher, counselor, parent, or close friend had an impact on them? Have they interacted 
with engineering concepts while in high school or visited a college or university with an 
engineering program and liked what they saw and heard? Maybe they have considered the 
potential earnings, benefits, or even the prestige engineers receive. 
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Problem Statement 
What are the primary factors influencing students to choose engineering as a career? 
Purpose ofthe Study 
The purpose of this study is to determine the primary factors influencing students to 
choose engineering as a career. By means of a survey, data will be collected from students 
majoring in either the Bachelor of Science in Manufacturing Engineering or one ofthe eight 
Engineering Technology programs at the University ofWisconsin (UW) - Stout during the 
spring of2007. It is the intention of the researcher to use the data to support further research and 
provide the engineering educational community with information for their review and use. 
Suggestions for educators involved in the development of engineering and technology 
education curriculum will be offered. The information may be considered for review by college 
and university persons involved in recruiting high school students into their engineering 
programs. Knowledge ofwhich has a greater impact could be beneficial not only in tailoring 
marketing strategies, but also in reviewing student orientation practices and long term retention. 
Ideally, identification of specific factors contributing to a student choosing engineering as a 
career will ultimately improve the number of engineering graduates prepared to enter the 
workforce. 
Research Questions 
1. What factors influence a student's decision to choose engineering as a career? 
2. When do students decide on engineering as a potential career? 
3. What do students find most intriguing about the field of engineering? 
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Significance ofthe Study 
1.	 Research capable of identifying the primary factors that contribute toward a student 
pursuing a career in engineering has the potential to serve those involved in 
development ofcurriculum. On a local level, data collected from the survey may 
prove useful in conjunction with prior information collected by the College of 
Technology, Engineering, and Management (CTEM) at UW-Stout. This study is 
unique to CTEM as it will target both undergraduate manufacturing engineering 
students within an Accreditation Board for Engineering and Technology- Engineering 
Accreditation Committee (ABET-EAC) accredited program, and undergraduate 
engineering technology students. Students from other programs will not participate. 
2. Research capable of identifying the primary factors that contribute toward a student 
pursuing a career in engineering has the potential to serve future societal needs. As 
mentioned, much attention has been focused on improving the number of people 
actively engaged in pursuit of an engineering career. Generating long tenn interest is 
dependent on recognizing the innennost reasons students find engineering appealing 
to them. Recognizing these reasons is a key to improving the number ofengineering 
graduates entering the workforce, whom ultimately become responsible for a majority 
of our technological advancement. 
Limitations ofthe Study 
1. Only students majoring in Manufacturing Engineering and Engineering Technology at 
the UW-Stout will be surveyed. Because only students at one Midwestern university 
are to be surveyed, the results may not be generalizable across all engineering 
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programs in other parts of the United States. It would be preferable to repeat the 
study at different engineering programs throughout the country. 
2. There may be several factors influencing students to pursue a career in engineering not 
examined in this study. However, the researcher intends to identify the primary 
factors through extensive literary review and survey. 
Assumptions 
1. Participants in the study understand the content of each question and answer according 
to their own personal knowledge, experiences, and/ or opinion. They will be able to 
comprehend each question completely and respond freely to the survey. 
2. At the time of this study, it is the career goal of the participants to be employed in an 
engineering related field. They are attending college with the intention of making the 
goal a reality. 
Scope and Delimitations 
In order to best determine the primary factors influencing the selection of engineering as 
a career, a series of questions will be posed to engineering students consistent with the purpose, 
questions, limitations, and assumptions cited in this chapter. Chapter II: Review of Literature 
examines other research efforts related to the reasons people choose engineering as a career. 
Definition ofTerms 
Career. "A field for or pursuit of consecutive progressive achievement especially in 
public, professional, or business life" (Merriam-Webster, 2006-2007, para. 5). 
Engineering. The profession in which a knowledge of the mathematical and natural 
sciences gained by study, experience and practice is applied with judgment to develop ways to 
utilize the materials and forces ofnature economically for benefit of mankind (Basta, 2003). 
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Technology. Human innovation in action that involves the generation of knowledge and 
processes to develop systems that solve problems and extend capabilities. (International 
Technology Education Association, 2004) 
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Chapter II: Literature Review 
This chapter will focus on reviewing two central themes. First, previous studies related 
to the factors influencing students to choose engineering as a career will be discussed. Second, 
published information consistent with the research questions will be offered. 
Historical Perspective 
As previously mentioned, the concept of analyzing career choice is not new. The reasons 
students decide upon engineering as a career path can be traced back to a paper presented by 
Patricia Durcholz (1979) at the ss" ASEE Annual Conference, University of British Columbia, 
June 19-22, 1978. 
Durcholz sampled all female engineering students (n=63) and a random sample (n=147) 
of almost 600 male engineering students entering as freshmen at the University ofCincinnati 
during the academic year of 1975-1976. Her questions were focused on determining how female 
and male engineering students might be similar or dissimilar in career choice influences, levels 
of academic preparation, parental and other support, interests, and aspirations, among several 
other variables. Using an interview format, she identified five "filters" that preceded the choice 
of engineering: 
1.	 Competency in math and science in high school 
2.	 People (parents, teachers, etc.) who suggested engineering as a career 
3.	 Preference for combining math and science in a career instead of specializing either in 
math or science 
4.	 Perception of engineering as a field of opportunity 
5.	 High interest in problem solving *especially as it relates to applications that
 
produce visible results
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These "filters" identified by Durcholz can be found (in part) in several other studies 
and publications regarding engineering careers. However, her study examined multiple 
factors pertaining to career choice consistent with Parsons' character trait-and-factor 
theory. In a sense, the results of her study offer a wider perspective of those pursuant of an 
engmeenng career. 
Recent Research Efforts 
F. K. Kanikov (2005), senior instructor at Naberezhnye Chelny State Pedagogical 
Institute, and O. V. Trun'kina, junior science associate in the Institute ofManagement in 
Naberezhnye Chelny, offered a different perspective. Their sociological survey of engineering 
and technical personnel (n=260) conducted in 2000 focused on determinants beyond math and 
science aptitude or having an interest in problem solving. They suggest the motives to pursue 
any particular profession, including engineering, are reactions to change in social and economic 
situation. The decision ofwhether or not to pursue a career coincides with thoughts of future 
earnings, career growth, prestige, social status, and labor market demand. 
Beyond these factors, Kanikov and Trun'kina (2005) reported that the majority of 
respondents lacked a true understanding of their profession of interest and its corresponding 
labor market. They indicated that "most start thinking about their future specialty and where to 
acquire it during the last year of secondary school, or just before they graduate" (p. 65). 
Although the statement may not come as a surprise, it does imply when students make the 
decision to pursue a career in engineering and to "what" degree they are informed. 
More recently, a study examining high school girls' choices of nontraditional college 
majors and aspirations was published in the Journal of Counseling Psychology in 2003. 
Margaret M. Nauta of Illinois State University and Douglas L. Epperson of Iowa State 
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University evaluated the fit of a partial version of the social cognitive career theory (SCCT) 
model which included measures of interests and math ability in the prediction of high school 
girls' later career choice. 
Data was collected from adolescent girls during high school and again three to five years 
later to obtain information about their choice ofcollege majors and to assess their subsequent 
science, math, and engineering (SME) outcome expectations and self-efficacy. More 
specifically, participants were 204 high school girls who attended one day SME career 
conferences at Iowa State University, subsequently entered college, and responded to a follow up 
mailing. Through their efforts, Nauta and Epperson concluded that the SCCT model may offer 
insight about the decision processes of young women toward careers in SME. 
Along these lines, universities strive to improve their understanding ofthe factors 
responsible for enrollment numbers in their respective programs. For the past two years, the 
CTEM at UW-Stout has surveyed its undergraduate students in an effort to identify the most 
effective recruitment techniques, media, and events influencing students to enroll. 
Students enrolled in Manufacturing Engineering and Engineering Technology majors 
(among other CTEM majors) were asked to identify the reason(s) they chose the university and 
their major in addition to answering demographic questions. The first survey conducted in 2005 
asked students to identify who or what was their greatest influence toward their decision to 
attend UW-Stout (CTEM, 2005). Of the 431 respondents to the survey, 123 indicated their 
greatest influence to attend the university was based on program reputation and fit. Influence by 
family member (n=102) was the second greatest. Combined, these responses account for 54% of 
the greatest influence to attend UW-Stout. 
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Based on the report, respondents in the survey included all majors within CTEM. It 
would be incorrect to assume program reputation and family members are the primary influences 
for students enrolled in engineering majors. It does, however, consider many ofthe same topical 
areas investigated in the studies previously mentioned. 
Why Engineering? 
Ofthe literature reviewed, the studies conducted by the University of Central Florida's 
College of Engineering and Computer Science (UCF-CECS) most closely match the scope of 
this project. Since February of 2003, they have administered several surveys on factors related 
to selecting engineering as a career (UCF, n. d.). 
The "Why Engineering Survey" was first pilot tested on 186 UCF-CECS alumni and 
local engineers (UCF, n. d.). Demographical information was collected concerning the 
engineer's age, gender, ethnic background, educational experience, and employment status. The 
initial survey was used to help determine insights ofpracticing engineers and young students 
considering careers in engineering. 
Two additional pilot tests were conducted in 2004 (UCF, n. d.). The Institute of 
Electrical and Electronics Engineers, Inc. (IEEE) survey included two new questions from the 
initial instrument and had 134 respondents. The third pilot survey had 54 respondents and added 
four new questions to the pre college education section. These questions largely focused on 
factors surrounding encouragement before entering college. 
Late in 2004, UCF-CECS surveyed 467 members of the American Society ofMechanical 
Engineers (UCF, n. d.). Demographical data from the survey indicated the majority of the 
respondents were male (86%) and currently working in the engineering profession. It also 
suggests a relative majority of the respondents (18%) realized their interest in the profession 
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while in high school, perhaps receiving encouragement from their parents, other family 
members, or teachers. Favorite areas of study were math and science, with a large percentage of 
students enjoying athletics, arts and crafts, and inventing while not in the classroom. With this 
information at hand, UCF-CECS hopes to determine how it can be best used to support young 
students considering an engineering career. 
Additional Literature Related to Research Questions 
The studies previously mentioned provide suitable information regarding certain factors 
that influence students to choose engineering as a career. Common threads can be found 
between them: aptitude in math and science (Durchho1z, 1979; Nauta & Epperson, 2003), 
personal interests (Durcho1z, 1979; Kanikov & Trun'kina, 2004; UCF, n. d.), and encouragement 
from others (Durcho1z, 1979; UCF, n. d.). 
In addition to these studies, several books have been published on the subject. These 
resources, many of which are textbooks, are intended to educate and even inspire those 
considering engineering. 
What Influences Students to Pursue Engineering? 
Frequently, the subject of aptitude in the areas of math, physics, and chemistry permeate 
discussions related to engineering (Jones, 1991; Garner, 1996). Scoring well in these subject 
areas is an asset, but lack thereof should not be a deterrent (Basta, 2003). There are valid reasons 
for getting less than perfect scores, but excellent grades in these subjects usually indicate that a 
person has the capability to undertake engineering studies with a significant chance of success 
(Garner, 1996). Furthermore, just as past and present engineers have relied on knowledge of 
these areas, the engineers of tomorrow will need to possess strong analytical skills (National 
Academy of Engineering, 2004). 
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Although some individuals may excel in certain subjects, it mayor may not determine 
their interest toward a career in engineering. Personal interests in both academic courses and 
other activities are important factors to examine (Garner, 1996; UCF, n. d.). For example, 
students may be interested in building and modifying stock cars to go faster, programming robots 
to execute tasks more efficiently, or utilizing 3-D modeling software to simulate the workspace 
in a kitchen design, all ofwhich employ concepts utilized by engineers. 
However, beyond having an aptitude in math and science and personal interests, there are 
two other prominent factors documented in both the studies and the books reviewed. These 
include encouragement and future job opportunities. 
Encouragement from others can be influential in making a decision. The surveys 
conducted by both UW-Stout and the University of Central Florida show that encouragement, 
especially from parents, has a significant impact on whether or not a student will choose a 
specific school or program of study. It could be hypothesized that lack of encouragementmay 
be a deterrent to pursuing engineering as a career. 
Without potential job opportunities, the aforementioned factors seem little more than 
interesting points of conversation. In the field of engineering, this is not the case. Without a 
doubt, engineering needs qualified professionals to meet future demands (Moaveni, 2005). As 
the field becomes more diversified, additional engineering functions, job descriptions, and 
opportunities will be created (Basta, 2003). The high probability of a job awaiting a college 
graduate would be favorable in the eyes of a high school student pondering career choices, 
especially ifhe or she is already interested in the profession. 
There are four additional areas related to the first research question which inquires about 
factors influencing a student's decision to choose engineering as a career. The significance of 
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these related to students pursuing a career in engineering is worth discussion and further 
research. 
First, attitude toward a particular profession may be equally if not more important. Do 
students respect, appreciate, or even admire the work of engineers? Is their attitude toward the 
contributions ofengineers a factor? How about their personal attitude? As the work of 
engineers continues to change with new discoveries and advancements in technology, young 
students interested in this career path will need to be life long learners, have positive people 
skills, actively participate in professional organizations, and be team players (Moaveni, 2005). 
The three other factors are mentioned in Geraldine Garner's book Great Jobs for 
Engineering Majors published in 1996. They are offered as part ofa self assessment worksheet 
aimed at assisting students with career choices related to engineering. According to Garner, 
personal values should be considered. Examples ofpersonal values might include health and 
happiness, inner harmony, self-respect, or family security. These values play an important role 
in making both short- and long-term decisions. Another factor is their future economic needs. 
The basic needs of food, shelter, and clothing are necessary to live healthy and safe lives. 
However, there are certain to be other needs and wants unique to the individual. Therefore, 
Garner suggests developing a budget based on them while considering starting salaries for the 
career field of interest. Utilizing a cost of living index for specific geographic locations is also 
recommended. Lastly, the ability for students to consider their long term goals helps provide a 
sense ofvision and direction. Because future engineers will need to be able to adapt to change, 
especially technological, environmental, and societal changes, discussing long-term goals with 
seasoned professionals and conducting personal research will improve the likelihood ofattaining 
them. 
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What Intrigues Students About Engineering? 
Assessing the degree to which certain factors contribute toward a student becoming an 
engineer is important. However, it is also worth investigating those reasons students become 
intrigued with a particular career such as engineering. In other words, what is it that excites or 
entices students beyond having a high aptitude in math and science? 
According to a 2005 survey by the National Association of Colleges and Engineers, 
engineers as a group earn some of the highest average starting salaries among those holding 
bachelor's degrees (BLS, 2006; Moaveni, 2005). Specifically, they range from $43,679 annually 
for civil engineers to $61,516 for petroleum engineers. These figures vary significantly based on 
specialty and industry. Starting salaries for those with master's degrees or doctorate degrees are 
higher. 
Along a similar note is the subject ofjob security. Although the stability of a person's 
job can change due to several factors, it is rare for the unemployment rate of engineers as a group 
to rise above a couple of percentage points even when the economy is suffering (Basta, 2003). 
The combination of increased job security and a high paying job may serve as an incentive for 
students to carefully consider engineering. 
While some people pursue careers for these reasons, others might be focused on the 
opportunity for recognition, prestige, or professional development upon becoming an engineer. 
In their eyes, engineers are respected members of their community. Some eventually move into 
very prestigious management positions. For example, Louis Gerstner is a former chairman for 
IBM who received a bachelor's degree in engineering from Dartmouth College (IBM, 2003). 
Craig Barrett is the Chairman of the Board ofIntel and has a PhD. in materials science (Intel, 
n.d.). Gary Westerhofis a Chairman Emeritus of Malcolm Pimie and also has an engineering 
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background (Malcom Pimie, 2007). On the other hand, many top college students choose to go 
directly into law or business management because these professions sometimes gamer the 
reputation of a higher status (Basta, 2003). 
Ultimately, the light in which engineers are seen depends on several factors. Sometimes 
these are based on the perceptions of a nation's citizens. In Germany and Japan it is common for 
engineers to become the heads ofmajor manufacturing companies. As stated, performing well 
over time will improve the chance of continued recognition regardless of locale (Gamer, 1996). 
A challenging career is another reason students may be intrigued by the field of 
engineering. Engineers have the opportunity to solve problems through the method of design 
(Eide, Jenison, Mashaw, & Northup, 1998; Moaveni, 2005). In the United States, many systems 
(roads, aviation, energy, school) designed several decades ago are either not safe enough or can 
not meet current usage requirements (National Academy of Engineering, 2004). To meet these 
challenges, future engineers need to keep current with news and business publications, 
communicate effectively with others, meet deadlines on time, and continue their education 
(Institute for Career Research, 2005). These activities require honest and sincere effort. As 
employers are faced with globalization and increased competition, engineering employees must 
be capable of demonstrating new problem-solving techniques and interpersonal skills. 
Finally, students might have considered a career in engineer as a means of contributing to 
humanity. Several ofthe challenges facing our world will be dealt with, in part, by engineers. 
According to the United State Census Bureau, by the year 2050 the world population will reach a 
staggering 9.6 billion people (Basta, 2003). New products and services will be needed to meet 
the basic human requirements ofclean water, adequate food, and affordable housing. 
Consequently, engineering jobs will be created in undiscovered or fledgling industries. The 
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prospect ofmaking the world a better place to live may be a primary reason for entering into the 
profession. 
19 
Chapter III: Methodology 
The purpose of this study is to identify primary factors influencing students to choose 
engineering careers. In this chapter, the method of study, sample selection, instrumentation, data 
collection, data analysis, and limitations will be discussed. 
Method ofStudy 
The review of literature was instrumental in developing a study with regard to the 
research questions. More documentation was discovered in some areas and less in others. For 
example, while the topic of aptitude in science and mathematics in engineering was covered 
extensively (Basta, 2003; Durchholz, 1979; Jones, 1991; Nauta & Epperson, 2003), research on 
other factors influencing career choice, such as long term goals, personal interests, and economic 
needs (Garner, 1996), was less prevalent. 
Of the information reviewed, the studies conducted by the University of Central Florida's 
College ofEngineering and Computer Science (UCF-CECS) proved to be the most helpful 
(UCF, n. d.). They have asked both practicing and aspiring engineers for their input on 
engineering career decisions. Their "Why Engineering" surveys most closely reflect the type of 
broad-based descriptive research intended in this study. Although research comparable to UCF­
CECS's might exist, it was not found during the literature review. 
Because some factors concerning engineering career choice were either discussed or had 
been studied to a greater degree than others, a new survey instrument was developed. It was 
intended to be broad in scope yet focused on the research questions: 
1. What factors influence a student's decision to choose engineering as a career? 
2. When do students decide on engineering as a potential career? 
3. What do students find most intriguing about the field of engineering? 
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In developing an instrument to meet these requirements, several additional resources 
were utilized. The initial draft of the survey instrument was reviewed by a high school 
instructor, and again by a marketing analyst. Following preliminary revisions, the instrument 
was given to the research advisor of this study, Dr. Richard Rothaupt, Chairperson for the 
Engineering and Technology Department at UW-Stout. Additions and changes were made based 
on Dr. Rothaupt's recommendations. On March 9t \ 2007, the instrument was approved by Sue 
Foxwell, Research Administrator and Human Protections Administrator, UW-Stout Institutional 
Review Board for the Protection of Human Subjects in Research (Appendix A). A final review 
of the survey was conducted on March 23rd , 2007 by Christine Ness of the Budget, Planning, and 
Analysis Department at UW-Stout (Appendix B). These measures were taken to ensure the 
comprehensiveness of the instrument and functionality of the scan sheets used by subjects to 
provide answers. 
Sample Selection 
In the fall of2006, UW-Stout reported an undergraduate enrollment of 7,492 students 
(UW-Stout, 2007). Of these students, 51% were male and 49% were female. During the spring 
2007 a total of 162 were enrolled in the Bachelor of Science (B. S.) Manufacturing Engineering 
program, and a total of325 students were enrolled in one of the B. S. Engineering Technology 
programs (L. Berge, personal communication, April 2, 2007). 
The sample size was determined by the number of students in attendance at three 
scheduled program meetings during advisement day. This sampling method was advantageous 
for several reasons. First, it allowed the instrument to be proctored by instructors from UW­
Stout's Engineering and Technology Department without interrupting regular class meetings. 
Second, it seemed likely the response rate would be favorable given the circumstances. Finally, a 
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sample size representative of the population of manufacturing engineering and engineering 
technology students at UW-Stout could be collected in an efficient manner. 
Instrumentation 
A primary consideration during the development of the instrument was to pose survey 
questions consistent with the research questions and other scholarly publications. A majority of 
the questions were written in first person in order to personalize the instrument to each 
respondent. There were a total of 32 questions divided between five question subsets: (1) 
demographic information, (2) factors influencing students, (3) rating personal influence, (4) 
when students choose, and (5) student intrigue. 
Demographic information. The first subset (items 1-5) asked respondents for 
demographical information. Gender, age, program(s) of study, and year in school were selected 
to represent those responding to the survey. The sole intention of these questions was to provide 
a general description of the respondents. 
Factors influencing students. A second subset (questions 6-16) asked questions focused 
on information relative to the first research question which examined the factors that influence a 
student's decision to choose engineering as a career. All 11 questions were stated in first person. 
The specific factors chosen for research were based on previous studies conducted (Durchholz, 
1979; Kanikov & Trun'kina, 2004; Nauta & Epperson, 2003; UCF, n. d.) and other engineering 
career publications (Garner, 1996; Basta, 2003; Moaveni, 2005). 
Specifically, questions 6 and 7 asked respondents to consider their aptitude in high school 
science and math, and the degree to which they may, or may not, have impacted their pursuit of a 
career in engineering. Questions 8 and 9 focused on the respondent's prior and current attitudes 
toward those in the engineering profession. As with question 7, respondents could rate their 
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agreement as either strongly agree, agree, neutral, disagree, strongly disagree. Questions 10, 11, 
12, and 13 examined personal values, economic needs, personal interests, and long term goals, 
respectively. Again, these items utilized a scale of agreement. The influence ofjob opportunity 
was examined in both questions 14 and 15. Respondents were asked to state whether or not they 
had researched current and projected job opportunities, and if a favorable job outlook was 
responsible for their decision to pursue engineering. Question 16 asked students if they had 
received encouragement to pursue engineering as a career. 
Ratingpersonal influence. The third subset (questions 17-23) asked respondents to rate 
the influence of several different people toward them choosing an engineering related major. 
They could rate each person as influential to a very great extent, to a great extent, to a moderate 
extent, to a small extent, or to no extent. Students rated their parenti guardian, sibling, other 
family member, instructor, counselor, personal friend, or other person (employer, acquaintance, 
etc.). 
When students choose. The fourth subset (questions 24-26) asked respondents questions 
pertaining to the second research question which examines when students decide on engineering 
as a potential career. As with the second subset, these statements were written in the first person. 
Respondents could select time periods relative to their educational experience (grade school, 
middle school! junior high, freshman or sophomore year of high school, junior or senior year of 
high school, after high school) for each statement. Question 24 of the subset required 
respondents to state when they were first exposed to engineering careers. Question 25 looked at 
when they first became interested in engineering careers. Question 26 completed the subset and 
asked students to indicate when they decided to pursue engineering as a career. 
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Student intrigue. The fifth subset (questions 27-32) was intended to provide information 
relative to the third research question which asked what students find most intriguing about the 
field of engineering. Respondents could rate their agreement as either strongly agree, agree, 
neutral, disagree, strongly disagree. Six statements pertaining to salary and benefits, job security, 
recognition and prestige, challenge of career, contribution to humankind, and professional 
development were written in first person. 
Data Collection 
Data was collected during a campus wide advisement day held Tuesday, March zr: 
2007. The survey was administered by faculty members ofthe Engineering and Technology 
Department at UW-Stout. It was distributed to freshmen and sophomore engineering technology 
students before a program advisement meeting at 10:00 AM. Junior and senior engineering 
technology students were given the survey before the start of an 11:00 AM meeting and the 
manufacturing engineering students completed it during the beginning of their 1:00 PM meeting. 
Each student was handed both a survey and separate answer sheet upon entering the 
meeting room. Pencils were made available to respondents if needed. Instructions regarding 
voluntary participation and completion of the survey were included on the cover sheet. Students 
received verbal instructions to omit personal identifiers (names and student identification 
numbers) and signal a faculty member upon completion. Completed surveys were placed in 
university mail envelopes and gathered by faculty members. Most students completed the survey 
within 5 to 10 minutes. 
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Data Analysis 
Survey answer forms were processed _on Tuesday, March 27,2007 by Christine Ness of 
the Budget, Planning, and Analysis Department at UW-Stout. The Mark Reflex Form by Person 
NCS MM16351-4 allowed up to 5 choices (A, B, C, D, E) per line item. Response percentage 
and frequency of each multiple choice question were given. For each question, the percentage 
and frequency of omitted and multiple answered choices were indicated. Corresponding item 
mean and standard deviation were calculated for all 32 survey items. 
Limitations 
Only students enrolled in the B.S. Manufacturing Engineering or the B.S. Engineering 
Technology program at UW-Stout were surveyed. Collected data may not be generalizable to 
other populations. However, institutions with similar campus and program demographics may 
find the results applicable. 
Furthermore, the intent of the study is to identify the primary factors influencing students 
to pursue an engineering career. Although unintended, some factors contributing to the pursuit 
of a career in engineering may have been overlooked in the design process of the survey 
instrument. Only those repeatedly identified or extensively discussed in the review of literature 
were included. 
Summary 
The methods and procedures used to identify the primary factors influencing students to 
choose engineering as a career included several important steps. First, a thorough review of 
previously conducted research was executed. Scholarly publications consistent with engineering 
careers were also reviewed. Second, information from these findings was used to develop a 
survey instrument consistent with the research questions. A sample population ofmanufacturing 
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engineering and engineering technology students at the University ofWisconsin-Stout was 
selected. Last, data were both collected and analyzed for the 32 survey items on Tuesday, March 
27, 2007. Included in the analysis was the percentage and frequency of response for each choice 
(A, B, C, D, E), item mean, and item standard deviation. Results of the statistical analysis are 
offered in Chapter IV. 
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Chapter IV: Results 
In order to identify the primary factors influencing students to select an engineering 
career a survey was designed, administered, and collected. In this chapter, resulting data is 
analyzed under the headings: (1) demographic information, (2) item analysis, and (3) research 
questions. 
Demographic Information 
The instrument entitled "Engineering Survey" was administered on March 2ih, 2007 
(Appendix B). A total of254 students responded. Of these, 236 (93%) were male and 18 (7%) 
were female students. There were 103 respondents indicating enrollment in the B. S. 
Manufacturing Engineering program, and a total of 161 respondents indicating enrollment in the 
Engineering Technology Program at UW-Stout. 
Item Analysis 
Factors influencing students. Questions 7 - 13 targeted specific factors related to career 
choice, and asked students to indicate their level of agreement (1 = strongly agree, 2 = agree, 3 = 
neutral, 4 = disagree, 5 = strongly disagree) with each statement. Mean values and standard 
deviations were calculated for each. A lower mean value indicates stronger agreement with the 
statement as compared to a greater mean value. Table 1 ranks each factor in descending order of 
mean value. 
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Table 1
 
What Influences a Student to Pursue an Engineering Career? (N = 254)
 
Standard 
Rank" Factor Mean Deviation 
1 Long term goals 1.618 0.602 
2 Personal values 1.764 0.681 
3 Attitude before UW-Stout 1.902 0.744 
4 Economic needsb 2.016 0.780 
5 Attitude currently 2.075 0.736 
6 Personal interests 2.189 0.945 
7 Aptitude in math! science 2.354 1.080 
Note. The lower the mean, the greater the influence. 
"Ranking by descending order of mean. bn = 253. 
According to Table 1, the statement asking students if an engineering related career 
would help them satisfy their long term goals (i.e. salary, challenging career, standard ofliving, 
etc.) had the greatest mean value. On average, respondents either agreed or even strongly agreed 
with the statement regarding their long term goals. Conversely, when questioned if their high 
school math, science, and technology grades were reasons for pursuing a career in engineering, 
the mean value response was between neutral (indifferent) and agree. This statement accounted 
for the greatest response frequency (n=36) of disagreement and strong disagreement of any 
factor measured. 
28 
Questions 6, 14, 15, and 16 asked students to consider factors related to their career 
choice, but reply either "yes" or "no". Table 2 shows a large majority of students pursuing an 
engineering career had aptitude in math and science, had researched and were satisfied with the 
prospects of an engineering career, and had received encouragement from others in pursuit of 
their career goals. 
Table 2 
Survey Questions Regarding Preparation and Career Outlookfor Engineers 
Yes No 
Instrument Question % (n) % (n) 
Maintained high math! science grades 82.90 (209) 17.10 (43) 
Researched job opportunities 69.10 (170) 30.90 (76) 
Satisfied with job outlook 78.30 (195) 21.70 (54) 
Received encouragement from others 78.10 (196) 21.90 (55) 
Rating personal influence. Questions 17 - 23 asked respondents to rate each person's 
influence (1 = to a very great extent, 2 = to a great extent, 3 = to a moderate extent, 4 = to a small 
extent, 5 = to no extent) toward them choosing an engineering career. Mean values and standard 
deviations were calculated for each. A lower mean value indicates greater personal influence as 
compared to a higher mean value. Table 3 ranks each factor in descending order ofmean value. 
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Table 3
 
Who Influences a Student to Pursue an Engineering Career? (N = 254)
 
Standard 
Ranka Person Mean deviation 
1 Parenti guardian 2.650 1.223 
2 Instructor 3.055 1.275 
3 Personal friendb 3.336 1.229 
4 Other family member 3.339 1.256 
5 Other 3.539 1.342 
6 Counselor 3.839 1.230 
7 Sibling 3.870 1.175 
Note. The lower the mean, the greater the influence. 
"Ranking by descending order of mean bn = 253. 
Table 3 indicates that students were influenced by their parents or guardian more so than 
any other person. Only 11% of respondents indicated their parents had no influence on them. 
On the contrary, 44% of respondents indicated influence of counselors "to no extent." 
When students choose. The time during a student's education in which they are initially 
exposed to, first become interested in, and ultimately decide to pursue a career in engineering 
was the focus of questions 24, 25, and 26 respectively. Respondents could select from grade 
school, middle school! junior high, freshman or sophomore year of high school, junior or senior 
year of high school, or after high school. Percentages and frequencies for each question are 
listed in Tables 4, 5, and 6. 
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Table 4
 
When are Students First Exposed to Engineering? (N = 254)
 
Grade Middle 9th _ 10th 11th_ 12th After high 
school school grade grade school 
Percent 11.00 28.30 23.60 24.80 12.20 
Frequency 28 72 60 63 31 
Table 5
 
When are Students First Interested in Engineering? (N = 254)
 
Percent 
Frequency 
Grade Middle 9th _ 10th 11th _ 12th 
school school grade grade 
7.90 22.40 25.60 27.60 
20 57 65 70 
After high
 
school
 
16.50
 
42
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Table 6
 
When do Students Decide to Pursue an Engineering Career? (N = 253)
 
Grade Middle 9th _ io" 11th _ 12th After high 
school school grade grade school 
Percent 2.00 4.30 15.80 44.30 33.60 
Frequency 5 11 40 112 85 
More students indicate being exposed to engineering careers during middle school or 
junior high school than any other period of their education. The majority of the respondents first 
became interested or decided to pursue an engineering career during their junior or senior year of 
high school. Roughly 28% of students were exposed to engineering careers while in middle 
school. After their sophomore year was completed, 78% decided to pursue engineering as a 
career. 
Student intrigue. Questions 27 - 32 asked respondents to answer statements based on 
what intrigued them about the field of engineering. Again, students could indicate their level of 
agreement (l = strongly agree, 2 = agree, 3 = neutral, 4 = disagree, 5 = strongly disagree) with 
each statement. Mean values and standard deviations were calculated for each. A lower mean 
value indicates stronger agreement with the statement as compared to a greater mean value. 
Table 7 ranks each factor in descending order of mean value. 
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Table 7
 
What do Students Find Most Intriguing about Engineering? (N = 254)
 
Standard 
Rank" Area of intrigue Mean Deviation 
1 Challenge of career" 1.704 0.650 
2 Contribution to humankind 1.819 0.692 
3 Professional development 1.850 0.628 
4 Job security 2.004 0.713 
5 Salary and benefits 2.028 0.660 
6 Recognition and prestige 2.488 0.882 
Note. A lower mean value indicates stronger intrigue.
 
"Ranking by descending order of mean. bn = 253.
 
The mean values from Table 7 indicate students generally agreed with each statement. 
Out of the six statements, 93% ofrespondents strongly agreed or agreed they found engineering 
to be a challenging and stimulating career path. Making a contribution to benefit humankind 
ranked second with 85% of respondents either strongly agreeing or agreeing. However, when 
asked if the idea ofpossible recognition and prestige was a reason for pursuing an engineering 
career, 32 students either disagreed or strongly disagreed. Of the remaining five statements, 
there were a total of 18 responses pertaining to some form ofdisagreement. 
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Research Questions 
What factors influence a student's decision to choose engineering as a career? The 
survey instrument was designed with two subsets to address this research question. The first 
subset asked students to answer a series of statements based on what factors influenced them to 
choose an engineering career. Results were ranked by mean value. Long term goals ranked first 
(44% in strong agreement), personal values second (36% in strong agreement), and respondent 
attitude toward engineering before attending UW-Stout ranked third (31% in strong agreement). 
Four additional questions were asked in a "yes/ no" format. A majority of respondents answered 
yes to having a strong aptitude in math and science (83%), researched current and projected job 
opportunities (69%), a satisfaction with potential job opportunities (78%), and received 
encouragement from others (78%). 
The second subset had respondents rate the influence of several different people. Based 
on a mean value ranking, parents were the most influential people (19% in strong agreement) 
followed by instructors (13% in strong agreement). 
When do students decide on engineering as a potential career? Ultimately, more 
students (78%) make the decision to pursue an engineering career during their junior or senior 
year of high school or after, than any other time of their education. Survey results indicate the 
percentage of students exposed and interested in engineering careers from middle school through 
high school changes by less than 3%. 
What do students find most intriguing about the field ofengineering? When ranked by 
descending order ofmean value, the statement asking students to rate the intrigue of a 
challenging and stimulating career path ranked first (38% in strong agreement), the ability to 
contribute to humankind ranked second (34% in strong agreement), and the opportunity for 
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professional development third (27% in strong agreement). More students disagreed with the 
idea that possible recognition and prestige was their motive for pursuing an engineering career 
than any other statement based on intrigue. 
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Chapter V: Discussion 
As we begin the 21st century, trained engineers will be needed to develop and design 
innovative solutions. An effort geared toward understanding the reasons why people pursue an 
engineering career might help avoid a shortage of these highly trained professionals in the United 
States (Basta, 2003; BLS, 2006; National Science Foundation, 2006). Do some factors playa 
more important role than others toward becoming an engineer? More specifically, what are the 
primary factors influencing students to choose engineering as a career? 
In order to better understand the problem, previous studies and scholarly literature were 
reviewed by the researcher. A five part survey instrument was designed to answer the research 
questions related to the problem statement (Appendix B). The research questions were as 
follows: 
1. What factors influence a student's decision to choose engineering as a career? 
2. When do students decide on engineering as a potential career? 
3. What do students find most intriguing about the field ofengineering? 
Students majoring in either the B. S. Manufacturing Engineering program or B. S. 
Engineering Technology program at the University ofWisconsin-Stout were chosen as 
participants for the study. The instrument was reviewed and received approval from UW-Stout's 
Institutional Review Board for the Protection of Human Subjects in Research. A total of254 
students responded to the "Engineering Survey." Statistical item analysis (frequency, 
percentage, mean, and standard deviation) was conducted for each survey question. 
Again, because the survey was only administered to engineering students at UW-Stout, 
the results mayor may not be generalizable to other populations. Additionally, some factors 
influencing a student's decision to pursue engineering may have been unintentionally overlooked 
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in this study. The factors investigated have been compiled from several previous studies and 
other scholarly efforts. 
Conclusions 
Research question 1. What factors influence a student's decision to choose engineering 
as a career? According to the researcher's survey results, long-term goals and personal values 
play an important role in pursuing an engineering career. Interestingly, of the literary work 
reviewed, these factors were only discussed at length by Gamer (1996). From the survey, they 
appear to have more influence over students than their attitude toward the engineering 
profession, economic needs, personal interests, or having an aptitude in math and science. 
Moreover, although nearly 83% of students reported receiving high grades in math and science 
(85-100%) in high school, grades were not cited as a primary factor for them to pursue an 
engineering career. 
Respondents were also asked questions related to their outlook ofthe engineering 
profession. The results indicate a strong majority have researched job opportunities and were 
satisfied with the number ofjobs available in the future. Similarly, they have received 
encouragement from others (78%), primarily their parents, guardian, or an instructor to pursue an 
engineering career. These results coincide with an October 2004 survey published by the 
University of Central Florida's College ofEngineering and Computer Science (UCF, n. d.). 
Their online survey of467 American Society ofMechanical Engineers members found 57% did 
receive encouragement in pursuit oftheir career; primarily from parents, teachers, and some 
from guidance counselors. 
Research question 2. When do students decide on engineering as a potential career? In a 
sociological survey of engineering and technical personnel, just over one third of upper grade 
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students decide upon a profession a few years before they graduate from high school (Kanikov & 
Trun'kina, 2004). Comparable results were found at UW-Stout. Of the students surveyed, 44% 
decided to pursue an engineering career during either their junior or senior year of high school. 
At some point in time before deciding to pursue an engineering career, students are 
exposed to the profession and then develop an interest in it. Two additional questions were 
asked to address this point. Although grade school and middle school combine for more total 
years of education than high school alone, more students were either first introduced or became 
interested in engineering at some point between 9th and iz" grade. The UCF-CECS's October 
2004 survey reveals similar findings. Of those responding, 54% reported becoming interested in 
engineering during high school or college and 34% during grade school or junior high school 
(UCF, n. d.). 
Research question 3. What do students find most intriguing about the field of 
engineering? The premise of asking this question was to determine if certain influences were 
more exciting or enticing to a student than others. Six questions addressed possible areas of 
intrigue in regards to engineering: recognition and prestige, salary and benefits, job security, 
professional development, challenge of career, and contribution to humankind. 
More than 85% of respondents agreed or strongly agreed they were intrigued by both the 
challenge an engineering career presented and the possible contributions they could make to 
benefit humankind. These two categories ranked first and second respectively when placed by 
descending order ofmean value (l = strongly agree, 2 = agree, 3 = neutral, 4 = disagree, 5 = 
strongly disagree). On the contrary, more students either disagreed or strongly disagreed 
recognition and prestige was a reason for pursuing an engineering career over the remaining five 
categories combined. 
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Aspiring engineers will not need to look far to find there are many engineering related 
challenges facing our society and others, several ofwhich directly relate to the welfare of 
humankind. Clean water, ample amounts of food, and adequate shelter will require new 
products, services, and infrastructures to support the growing world population (Moaveni, 2005). 
A host of environmental concerns (depleting fossil fuel supply, depletion of ozone, global 
warming, and deforestation) will also need to be confronted (Basta, 2003; National Academy of 
Engineering,2004). A strong willingness by future engineers to face these challenges, above 
many other reasons to pursue an engineering career, is a positive sign. 
Recommendations Related to This Study 
In review of the data collected and previous research efforts, the researcher would 
encourage CTEM at UW-Stout to continue developing, marketing, and delivering applied 
learning experiences in engineering. Culminating coursework allowing students to combine their 
knowledge and skills from as many areas as possible to resolve real world problems is a step 
toward satisfying the student's desire to be presented with a challenge and perhaps contribute to 
humankind. Modem, well maintained, and financially supported laboratories help make these 
"hands on, minds on" learning experiences a reality. Along with instructional staff, laboratories 
are a critical component in the practical application of engineering concepts covered in the 
classroom. 
Moreover, these same facilities are used to expose grade school, middle school, and high 
school students to equipment, materials, and other resources perhaps not available to them within 
their local school district. As in the past, a host of annual events held at UW-Stout such as the 
Science, Technology, and Engineering Summer Preview Camp (STEPS), FIRST Lego League 
Competition, Annual Leadership and Skills Competition, and Campus Preview Days can offer a 
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diverse body of prospective students the opportunity to interact with faculty of the Engineering 
and Technology Department (among others), and utilize campus facilities, while sharing these 
experiences with their peers. Although a slightly stronger percentage of respondents report being 
introduced to engineering during middle school over their high school years, almost 8 out of 
every 10 students (eventually coming to UW-Stout) decided to pursue it as a career after they 
had completed io" grade. This data point may prove useful in making future marketing 
decisions. 
Recommendations for Further Study 
In many respects the scope of this study was broad and intended to serve as descriptive 
research. As previously stated, there are many factors potentially contributing to students 
pursuing careers in engineering. Although a handful ofprimary factors were identified, 
additional study is recommended. 
Respondents to the survey indicated long term goals, personal values, and parents/ 
guardians were significant factors in pursuing an engineering career. Their prominence may be 
linked to one another, or possibly relate to a greater length oftime spent with each other over say 
planning for their future economic needs. For example, personal values, such as health and 
happiness, inner harmony, self-respect, and family security are most likely developed from 
childhood through adolescence and not within the last couple of years ofhigh school. 
Conversely, a student's future economic needs may not be recognized or even considered until 
they are living on their own: paying monthly bills, buying groceries and clothes, or making other 
substantial monetary decisions. Certainly, this rationale would not be applicable to all people in 
all situations. A student might have to find a job at a very young age to help provide for his or 
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her family. Here, the student would likely develop a very real understanding of their economic 
needs early in life. 
To some, the results ofthis study may not come as a complete surprise. A majority of 
students make career decisions later in high school and are strongly influenced by their parents. 
In general, students place great emphasis on their future aspirations and personal values. 
However, it might confirm what some educators would consider common knowledge. A 
narrower survey instrument might provide more detailed information into the reasons why these 
factors weigh heavier than the others investigated. 
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Appendix A: Protection ofHuman Subjects in Research 
~,::; 152 Voc Rehab Building 
UniversltyofWisconsin-StoutSTOUT 1'_0_ Box 790
 
UNlVUl!>IY Of-W15GlNSIN Menomonie, WI 54751-0790
 
715/232-1126
 
715/232-1749 (fax)
 
hIlPI!wvvw.uws!uut.eQ.M[[$} 
Date:	 March 9, 2007 
To: Gregory Thomas Slupe 
Cc:	 Dr. Richard Rothaupt 
From:	 Sue Foxwell, Research Administrator and Human
 
Protections Administrator, UW-Stout Institutional
 
Review Board for the Protection of Human
 
Subjects in Research (IRE)
 
Subject:	 Protection of Human Subjects in Research 
Your project, "Study ofthe Primary Factors Influencing Students to Choose Engineering as a Career," is 
Exempt from review by the Institutional Review Board for the Protection ofHuman Subjects. The project 
is exempt under Category 2 ofthe Federal Exempt Guidelines and holds for 5 years. 
Please copy and paste the following message to the top of your survey form before dissemination: 
Please contact the IRB if the plan ofyour research changes. Thank you for your cooperation with the IRB 
and best wishes with your project. 
*NOTE: This is the only notice you will receive - no paper copy will be sent. 
SF:dd 
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Appendix B: Engineering Survey 
Purpose: 
The purpose of this study is to determine the primary factors influencing students to choose 
engineering as a career. It is the intention of the researcher to use the data to support further 
research and provide the engineering educational community with information for their review 
and use. Suggestions for educators involved in the development of engineering and technology 
education curriculum based on the data collected from this survey will be offered. 
Right to Withdraw: 
Your participation in this study is entirely voluntary. You may choose not to participate without 
any adverse consequences to you. However, should you choose to participate and later wish to 
withdraw from the study, there is no way to identify your anonymous document after it has been 
turned into the investigator. 
IRB Approval: 
This study has been reviewed and approved by The University ofWisconsin-Stout's Institutional 
Review Board (IRB). The IRB has determined that this study meets the ethical obligations 
required by federal law and University policies. If you have questions or concerns regarding this 
study please contact the Investigator or Advisor. If you have any questions, concerns, or reports 
regarding your rights as a research subject, please contact the IRB Administrator. 
Investigator: IRB Administrator 
Gregory T. Slupe Sue Foxwell, Director, Research Service 
715-232-1462 152 Vocational Rehabilitation Bldg. 
slupeg@uwstout.edu UW-Stout 
Menomonie, WI 5475 
Advisor: 715-232-2477 
Dr. Richard Rothaupt foxwells@uwstout.edu 
715-232-5021 
rothauptr@uwstout.edu 
Statement of Consent: 
By completing the following survey you agree to participate in the project entitled, Study of the 
Primary Factors Influencing Students to Choose Engineering as a Career 
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General Instructions 
Please carefully and honestly answer each question. Be assured that all your responses 
will be held confidentially and will be reported in group form. Your individual responses 
will never be identified. Participation in the survey is completely voluntary. You may 
choose not to participate. 
Please do NOT include your name or identification number on the answer sheet. 
Questions 1.-5. Demographic Information. Please review question 3 and question 4 
at the same time. 
1. Gender: 
A. Male 
B. Female 
2. Age: 
A. 18-19 
B. 20-21 
C. 22-23 
D. 24-25 
E. 26 or older 
3. Program ofStudy: 
A. B.S. in Manufacturing Engineering 
B. B.S. in Engineering Technology- Computer 
C. B.S. in Engineering Technology- Facilities 
D. B.S. in Engineering Technology- Industrial Engineering Technology 
E. None of the above 
4. Program of Study: 
A. B.S. in Engineering Technology- Mechanical Design 
B. B.S. in Engineering Technology- Plastics 
C. B.S. in Engineering Technology- Production Operations 
D. B.S. in Engineering Technology- Supply Chain Engineering Technology 
E. None of the above 
5. Year in School: 
A. Freshman (0 - 29.9 credits) 
B. Sophomore (30 - 59.9 credits) 
C. Junior (60 - 89.9 credits) 
D. Senior (90 - 119.9 credits) 
E. Senior + (120 credits or more) 
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Questions 6.-16. Answer these statements based on what factors influenced you to 
choose engineering as a career. 
6.)	 Aptitude. 
While in high school, my course grades in science and math based classes typically 
ranged from high B's to A's (85-100%) 
A.	 Yes 
B. No 
7.)	 Aptitude. 
My high school grades in math, science, and technology were reasons for pursuing a 
. . . 
career m engmeenng. 
A.	 Strongly Agree 
B. Agree 
C. Neutral 
D. Disagree 
E. Strongly Disagree 
8.)	 Attitude. 
Before enrolling in classes at U.W.-Stout, I respected, appreciated, and even admired 
those in the engineering profession. 
A.	 Strongly Agree 
B. Agree 
C. Neutral 
D. Disagree 
E.	 Strongly Disagree 
9.)	 Attitude. 
My attitude toward the contributions of engineers is a major reason I am training to 
become one. 
A.	 Strongly Agree 
B. Agree 
C. Neutral 
D. Disagree 
E. Strongly Disagree 
10.)	 Personal Values. 
I believe a career in engineering could potentially satisfy my greatest personal 
values. (i.e. health and happiness, inner harmony, self-respect, family security, etc.) 
A. Strongly Agree 
B. Agree 
C. Neutral 
D. Disagree 
E. Strongly Disagree 
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11.) Economic Needs. 
When thinking about future careers, salary was a major consideration. 
A. Strongly Agree 
B. Agree 
C. Neutral 
D. Disagree 
E. Strongly Disagree 
12.)	 Personal Interests. 
Building models, drawing, and designing are ways I like to spend my leisure time. 
A. Strongly Agree 
B. Agree 
C. Neutral 
D. Disagree 
E. Strongly Disagree 
13.) Long Term Goals. 
An engineering related career will help me satisfy long term goals (i.e. salary, 
challenging career, standard ofliving, etc.), 
A. Strongly Agree 
B. Agree 
C. Neutral 
D. Disagree 
E. Strongly Disagree 
14.)	 Job Opportunities. 
I have researched current and projected job opportunities in engineering related 
fields. 
A. Yes 
B. No 
15.) Job Opportunities. 
Favorable job outlook was a reason I am pursuing a career in engineering. 
A. Yes 
B. No 
16.)	 Encouragement. 
Did you receive encouragement to pursue engineering as a career? 
A. Yes 
B. No 
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Questions 17.-23. Rate each person's influence toward your choosing an engineering 
related major. 
17.) Parenti Guardian 
A. To a very great extent 
B. To a great extent 
C. To a moderate extent 
D. To a small extent 
E. To no extent 
18.) Sibling 
A. To a very great extent 
B. To a great extent 
C. To a moderate extent 
D. To a small extent 
E. To no extent 
19.) Other family member 
A. To a very great extent 
B. To a great extent 
C. To a moderate extent 
D. To a small extent 
E. To no extent 
20.) Instructor 
A. To a very great extent 
B. To a great extent 
C. To a moderate extent 
D. To a small extent 
E. To no extent 
21.) Counselor 
A. To a very great extent 
B. To a great extent 
C. To a moderate extent 
D. To a small extent 
E. To no extent 
22.) Personal friend 
A. To a very great extent 
B. To a great extent 
C. To a moderate extent 
D. To a small extent 
E. To no extent 
23.) Other (employer, acquaintance, etc.) 
A. To a very great extent 
B. To a great extent 
C. To a moderate extent 
D. To a small extent 
E. To no extent 
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Question 24.-26. Complete these statements. 
24.) I was first exposed to engineering careers in ... 
A. Grade School 
B. Middle School! Jr. High 
C. Freshman or Sophomore Year of High School 
D. Junior or Senior Year of High School 
E. After High School 
25.) I first become interested in engineering careers in... 
A. Grade School 
B. Middle School! Jr. High 
C. Freshman or Sophomore Year of High School 
D. Junior or Senior Year of High School 
E. After High School 
26.) I decided to pursue engineering as a career in .... 
A. Grade School 
B. Middle School! Jr. High 
C. Freshman or Sophomore Year ofHigh School 
D. Junior or Senior Year ofHigh School 
E. After High School 
Questions 27-32. Answer these statements based on what intrigues you about the 
field of engineering? 
27.) The salary and benefits package earned by engineers is very impressive. 
A. Strongly Agree 
B. Agree 
C. Neutral 
D. Disagree 
E. Strongly Disagree 
28.) Job security in the engineering profession looks favorable. 
A. Strongly Agree 
B. Agree 
C. Neutral 
D. Disagree 
E. Strongly Disagree 
29.) The idea ofpossible recognition and prestige was a reason for pursuing this career. 
A. Strongly Agree 
B. Agree 
C. Neutral 
D. Disagree 
E. Strongly Disagree 
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30.) I find engineering to be a challenging and stimulating career path. 
A. Strongly Agree 
B. Agree 
C. Neutral 
D. Disagree 
E. Strongly Disagree 
31.) Making contributions to benefit our world is very exciting. 
A. Strongly Agree 
B. Agree 
C. Neutral 
D. Disagree 
E. Strongly Disagree 
32.) The opportunities to grow professionally as an engineer are enticing. 
A. Strongly Agree 
B. Agree 
C. Neutral 
D. Disagree 
E. Strongly Disagree 
